D&C  APG/MVK:hf


SECTION 096723
EPOXY RESIN FLOORING

SEE INFORMATION AT END OF SECTION.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Concrete Fill:  Section 033000 or 033001.


B.
Plywood Underlayment:  Section 061000.


C.
Joint Sealants:  Section 079200.


D.
Plaster Base Screeds:  Section 092236 or 092300.

EDIT TYPES BELOW REQUIRED FOR PROJECT.
1.02
SYSTEM DESCRIPTION


A.
Type ET Flooring:  Epoxy terrazzo flooring not less than 1/4 inch thick composed of an epoxy resin matrix and marble chips with a ground and sealed finish.


B.
Type EC Flooring and Base:  Epoxy composition flooring and base not less than 1/4 inch thick composed of an epoxy resin matrix and mineral filler aggregate with a lightly ground and sealed finish.


C.
Type ECT Flooring and Base:  Epoxy composition flooring and base not less than 1/4 inch thick composed of an epoxy resin matrix and mineral filler aggregate, lightly ground, with a cleanable skid-resistant safety topping and sealed finish.

1.03
SUBMITTALS


A.
Product Data:  Submit printed product descriptions, physical properties data, color charts, specifications, and application instructions as applicable, for each material specified except reinforcement and sealants.


B.
Samples:



1.
Flooring and Base Combination:  Each type and color; 12 inches x 12 inches x height of base plus one inch, complete with dividing strip at the toe and bead at top of base.  Mount sample on plywood.



2.
Underlayment Components:  One quart.



3.
Liquid Binder for Reinforcement:  One quart.



4.
Clear Sealer:  One quart.


C.
Quality Control Submittals:



1.
Test Reports:  At the request of the Director, furnish test reports from an independent testing laboratory showing that the submitted flooring materials meet or exceed specified physical properties and performance requirements.



2.
Certificates:  Affidavit required under Article 3.01.



3.
Installer's Qualifications Data:  Affidavit required under Quality Assurance Article.



4.
List of Completed Installations:  At the request of the Director, furnish a list of at least 5 comparable installations of the submitted flooring materials with a satisfactory service life of not less than 3 years.


D.
Contract Closeout Submittals:



1.
Maintenance Data:  Deliver 2 copies of the flooring manufacturer's printed recommendations for cleaning and maintaining the installed flooring to the Director's Representative.

1.04
QUALITY ASSURANCE


A.
Installer's Qualifications:  The person supervising the Work of this Section and the workers installing the flooring system shall be personally experienced in epoxy resin flooring work and shall have been regularly employed by a company engaged in this type of flooring installation for a minimum of 3 years.



1.
Furnish to the Director the names and addresses of 5 similar projects which the foregoing people have worked on during the past 3 years.


B.
Materials furnished for each type and color of flooring and base shall be from the same batch number.

1.05
DELIVERY, STORAGE, AND HANDLING


A.
Deliver materials to the Site in factory sealed containers, clearly labeled and marked with manufacturer's name, address, batch number, and date of manufacture.


B.
Store materials in accordance with manufacturer's printed instructions.

1.06
PROJECT CONDITIONS


A.
Environmental Requirements:

SUBPARAGRAPH BELOW FOR REHAB PROJECTS.


1.
Make arrangements thru the Director's Representative for maintaining temperature and relative humidity conditions necessary for proper installation and curing of the Work.  Comply with flooring manufacturer's recommendations.

SUBPARAGRAPH BELOW FOR NEW CONSTRUCTION.


2.
Maintain temperature and relative humidity conditions necessary for proper installation and curing of the Work.  Comply with flooring manufacturer's recommendations.



3.
Maintain sufficient ventilation in areas to receive the Work of this Section.  Follow flooring manufacturer's recommendations.

PART 2   PRODUCTS

2.01
MATERIALS

USE OF FILL MUST BE SHOWN ON DRAWINGS (SLOPE, THICKNESS, LOCATION, ETC.).  DELETE IF NOT SHOWN.  IF CONCRETE FILL IS REQUIRED, SPECIFY 4000 PSI CONCRETE IN THE APPROPRIATE SECTION.

A.
Fill:



1.
For Thickness up to 2-1/2 inches:  Flooring manufacturer's standard or recommended liquid binder, fillers, and aggregate.



2.
For Thickness of More than 2-1/2 inches:  Concrete fill, specified elsewhere.

RETAIN PARAGRAPH BELOW FOR SURFACE PREPARATION OF ALL SUBSTRATES.  ANY THICKNESS BUILD-UP BEYOND NORMAL PATCHING MUST BE SHOWN ON DRAWINGS.  (MAX. THICKNESS FOR UNDERLAYMENT IS 3/4").

B.
Underlayment:  Liquid binder and filler recommended by the flooring manufacturer.


C.
Waterproofing:  One of the following, in compliance with the flooring manufacturer's printed recommendations:



1.
Latex or resin membrane, reinforced with continuous filament swirl glass fabric.  Weight of glass fabric not less than 4 oz per sq yd.



2.
Elastomeric rubber membrane, neoprene or urethane, one or 2 component liquid formulation.

USE PARAGRAPH ABOVE UNDER ALL FLOORS OVER OCCUPIED AREAS.  MUST BE SHOWN ON DRAWING.  USE PARAGRAPH BELOW IN ALL CASES.

D.
Reinforcement:  Continuous filament swirl or woven glass fabric, not less than 4 oz per sq yd, embedded in latex or resin binder.


E.
Primer:  Flooring manufacturer's standard or recommended type.

EDIT 3 PARAGRAPHS BELOW FOR REQUIRED TYPES FOR PROJECT.

F.
Type ET Flooring:



1.
Epoxy Resin Matrix:  Two component epoxy resin base and epoxy curing agent; 100 percent solids, internally colored.  Cured binder (matrix) shall be chemically resistant to the following reagents when tested in accordance with Federal Test Method Standard 406, Method 7011, after immersion time of 7 days:




a.
Soap Solution (1 percent).




b.
Detergent (.025 percent).




c.
Hydrochloric Acid (37 percent).




d.
Acetic Acid (5 percent).




e.
Lactic Acid (5 percent).




f.
Citric Acid (20 percent).




g.
Gasoline (regular).




h.
Ethyl Alcohol.




i.
Uric Acid.



2.
Marble Chips:  Hard, clean, dry, and dust free marble chips.  Size, color, and proportion recommended by the flooring manufacturer to produce flooring to match the approved sample.  Fillers other than marble chips are not acceptable.



3.
Physical properties of cured flooring:




a.
Tensile Strength:  800 psi min in accordance with ASTM C-307; or 2000 psi min in accordance with ASTM D-638.




b.
Compressive Strength:  2900 psi min in accordance with ASTM C-109; or 14,000 psi min in accordance with ASTM D-695.




c.
Bond Strength (Adhesion):  500 psi min, applied to concrete and aged 21 days, in accordance with ASTM C-321.




d.
Surface Hardness:  Shore D Durometer 60 min in accordance with ASTM D-2240.

IF SPECIFIC COLORS ARE DESIRED, CHECK AVAILABILITY IN THE MANUFACTURER'S LITERATURE.


4.
Colors:




a.
Colors as indicated on the Drawings, or if not indicated, as selected by the Director from the National Terrazzo and Mosaic Association's No. S 100 Series Plates.

USE TYPE EC BASE WITH TYPE ET AND TYPE EC FLOORING.

G.
Type EC Flooring and Base:



1.
Epoxy Resin Matrix:  Two component epoxy resin base and epoxy curing agent; 100 percent solids, internally colored.  Cured binder (matrix) shall be chemically resistant to the following reagents when tested in accordance with ASTM D-543, after immersion time of 7 days:




a.
Soap Solution (1 percent).




b.
Detergent (.025 percent).




c.
Hydrochloric Acid (37 percent).




d.
Acetic Acid (5 percent).




e.
Lactic Acid (5 percent).




f.
Citric Acid (20 percent).




g.
Gasoline (regular).




h.
Ethyl Alcohol.




i.
Uric Acid.



2.
Aggregate Fillers:  Clean, dry, and dust free inert aggregate.  Type, size, color, and proportion recommended by the flooring manufacturer to produce flooring to match the approved sample.



3.
Physical properties of cured flooring and base:




a.
Tensile Strength:  1400 psi min in accordance with ASTM C-307; or 2000 psi min, aged 21 days, in accordance with ASTM C-190.




b.
Compressive Strength:  6200 psi min, after 7 days, in accordance with ASTM C-579.




c.
Bond Strength:  300 psi min, with 100 percent concrete failure, in accordance with ACI 403; or 500 psi min, applied to concrete and aged 21 days, in accordance with ASTM C-321.




d.
Surface Hardness:  Shore D Durometer 85 min in accordance with ASTM D-2240.

IF SPECIFIC COLORS ARE DESIRED, CHECK AVAILABILITY IN THE MANUFACTURER'S LITERATURE.


4.
Colors:




a.
Colors as indicated on the Drawings, or if not indicated, as selected by the Director from the manufacturer's standard range of colors.  Colors chosen for the base may be different from the colors chosen for the flooring in the same area and may differ from space to space.

USE TYPE ECT BASE WITH TYPE ECT FLOORING.

H.
Type ECT Flooring and Base:



1.
Epoxy Resin Matrix:  Two component epoxy resin base and epoxy curing agent; 100 percent solids, internally colored.  Cured binder (matrix) shall be chemically resistant to the following reagents when tested in accordance with ASTM D-543, after immersion time of 7 days:




a.
Soap Solution (1 percent).




b.
Detergent (.025 percent).




c.
Hydrochloric Acid (37 percent).




d.
Acetic Acid (5 percent).




e.
Lactic Acid (5 percent).




f.
Citric Acid (20 percent).




g.
Gasoline (regular).




h.
Ethyl Alcohol.




i.
Uric Acid.



2.
Aggregate Fillers:  Clean, dry, and dust free inert aggregate.  Type, size, color, and proportion recommended by the flooring manufacturer to produce flooring to match the approved sample.



3.
Physical properties of cured flooring and base:




a.
Tensile Strength:  2000 psi min in accordance with ASTM C-307.




b.
Bond Strength:  10,000 psi min, after 7 days, in accordance with ASTM C-579.




c.
Bond Strength:  325 psi min, with concrete failure after 7 day water immersion, in accordance with ACI 403.




d.
Surface Hardness:  Shore D Durometer 60 min in accordance with ASTM D-2240.



4.
Safety Topping:  Two component epoxy resin base and epoxy curing agent with colored siliceous aggregate.

IF SPECIFIC COLORS ARE DESIRED, CHECK AVAILABILITY IN THE MANUFACTURER'S LITERATURE.


5.
Colors:




a.
Colors as indicated on the Drawings, or if not indicated, as selected by the Director from the manufacturer's standard range of colors.  Colors chosen for the base may be different from the colors chosen for the flooring in the same area and may differ from space to space.


I.
Sealer:  Flooring manufacturer's standard or recommended clear sealer.


J.
Metal Accessories:



1.
Dividing Strips:  Zinc, with 1/8 inch thick vertical leg.



2.
Base Bead:  16 gage zinc, with one inch leg for attachment to wall.



3.
Flashing:  24 oz copper.



4.
Extension Collars for Existing Floor Drains:  Non-ferrous metal recommended by flooring manufacturer.

INCLUDE SEALANT IN SECTION 079200.

K.
Sealant:  One-part, mildew resistant silicone sealant (Type 1D) specified in Section 079200.

PART 3   EXECUTION

3.01
EXAMINATION


A.
Verification of Conditions:  Examine surfaces scheduled to receive the Work of this Section for defects that will adversely affect the execution and quality of the Work. Do not proceed until unsatisfactory conditions are corrected.

ABOVE FOR NEW CONSTRUCTION.  BELOW FOR ALL PROJECTS.

B.
Certification:  Furnish affidavit by the flooring installer that the surfaces to receive the Work of this Section have been examined and are acceptable for application of the approved flooring.  Do not install the flooring until such certification has been acknowledged by the Director in writing.

3.02
PREPARATION


A.
Prior to application of surface preparation materials, underlayments and flooring, remove dirt, paint, wax, and other foreign material that may prevent bonding of new materials.  Vacuum the entire substrate to remove debris and dust.

DELETE SUBSTRATES NOT REQUIRED.

B.
Unless otherwise recommended by the flooring manufacturer in writing, prepare the substrate as follows:

BELOW REQUIRES MONOLITHIC SURFACING, TRUENESS IN PLANE OF + 1/8" IN 10 FOOT CIRCLE, AND 30 DAY CURE.  COVER THESE ITEMS IN THE CONCRETE SECTION.


1.
New Concrete:  Mechanically scarify the cured concrete surface, or wash it with a 10 percent muriatic acid solution and rinse thoroughly with clean water and let dry.  Locate and mark expansion joints for later installation of dividing strips.  Fill and level depressions, voids, cracks, and construction joints with underlayment.



2.
Existing Concrete:  Remove loose, spalling, and friable concrete down to sound surfaces.  Locate and mark expansion joints for later installation of dividing strips.  Fill and level depressions, voids, cracks, and construction joints with underlayment.



3.
Existing Tile Flooring:  Remove loose tile, including unsound grout and setting bed materials.  Fill depressions, voids, cracks, and open joints (except expansion joints) with underlayment.

CONSULT WITH TECHNICAL RESOURCE GROUP FOR PREPARATION OF WOOD AND METAL SUBSTRATES.
3.03
INSTALLATION

BELOW MUST BE CLEARLY SHOWN ON THE DRAWINGS.  (THICKNESS, SLOPES, LOCATION, ETC.).  DELETE IF NOT REQUIRED.

A.
Fill:  Place fill (or additional underlayment) where shown on the Drawings.  For thickness up to 2-1/2 inches, use materials recommended by the flooring manufacturer.  For thickness over 2-1/2 inches, use concrete fill specified elsewhere.


B.
Waterproofing:  Where waterproofing is shown on the Drawings, install membrane in accordance with the manufacturer's printed instructions.  Unless otherwise detailed on the Drawings, carry the membrane up vertically to the top of the base, and down into the drain bodies.


C.
Reinforcement:  Where waterproofing is not required, install reinforcement at intersections of horizontal and vertical surfaces of epoxy flooring.  Unless otherwise dimensioned in the manufacturer's printed instructions, turn the reinforcing out onto the horizontal a minimum of 5 inches and up on the vertical to within one inch of the top of base.  At floor drains, center a 30 inch square reinforcing membrane over the drain and turn down into drain body.



1.
Existing Tile Floors:  Install reinforcement over the entire floor area, and up on the vertical to within one inch of the top of base.


D.
Metal Accessories:  Install dividing strips, control joints, expansion joints, and base beads level and true to line.  Set accessories in underlayment material to fill voids and substrate irregularities.  Position the dividing strips, control joints, expansion joints, and base beads as required to serve as screeds for the required finish thickness of the flooring and base.



1.
Control Joints:  Where control joints appear in the floor slab, install a dividing strip in the epoxy flooring.  Locate the strip vertically above the joint for the full length.




a.
Saw-cut control joints (in lieu of installing dividing strips) where indicated.  Cut joints after the flooring has cured, and fill joint with sealant, in accordance with the flooring manufacturer's recommendations.



2.
Expansion Joints:  Locate at existing building expansion joints and where shown on the Drawings.  Carry expansion joints thru the entire flooring system.  Where waterproofing membrane is called for, provide membrane joint treatment at expansion joints as recommended by the epoxy flooring manufacturer.  Where expansion joint slip cover plates are not required, place a dividing strip on each side of joint and apply sealant as detailed on the Drawings or as recommended by the epoxy flooring manufacturer.

ABOVE REQUIRES DRAWING DETAILS.  BELOW MUST BE SHOWN ON DWGS.


3.
Install additional dividing strips at dividing lines between changes of color and types of flooring and base.



4.
Install metal base bead along the top edge of projecting bases.



5.
Flashings:  Install flashings at pipes, conduits, and other items that penetrate thru the floor.  Match the height of the wall base, unless otherwise shown on the Drawings.

ABOVE FOR REHAB. WORK ONLY.  ON NEW CONSTRUCTION, MAKE SURE THAT FLOOR DRAINS ARE DETAILED ON DRAWINGS AND SPECIFIED IN PLUMBING.


6.
Adjustment of Existing Floor Drains:  Perform necessary Work to bring floor drain gratings to the same plane as the adjacent finished epoxy flooring.  Adjust clamping rings and flange collars.  Provide new matching parts if the existing are damaged in the course of the Work.  Where flange collars (receivers for gratings) cannot be adjusted, install extension collars to obtain a neat and secure fitting of the gratings.


E.
Flooring and Base:



1.
Install flooring and base with a finished thickness of not less than 1/4 inch (exclusive of underlayments, surface preparation materials, waterproofing, and reinforcement).  Comply with the manufacturer's printed application instructions, unless otherwise specified.



2.
Depositing:  Distribute the mix evenly and screed to the required thickness.  Compact the mix to eliminate voids and air pockets.




a.
Deposit Limits:  Schedule the Work so that, at the end of the work day, the applied flooring terminates at dividing strips, walls, or other definite borders.  Terminate the Work by use of bond-breaking temporary screeds only where other methods cannot be executed and where continuation of Work will not leave any visible line in the finished flooring.




b.
Base:  Install base of height and type indicated.



3.
Grinding (Type ET):  Machine-grind the cured flooring to a uniform smooth plane.  Clean and vacuum the floor.  Check for voids, pits or other defects.  Where required, fill defects with epoxy grout.  Machine-grind the flooring to the final finish, free of voids, pits, waves or other visible defects.  After final grinding polish the floor with No. 120 stone.  Clean the floor in accordance with the manufacturer's recommendations.  Let the floor dry completely before applying sealer.

RETAIN OR DELETE ABOVE AND BELOW AS NEEDED.


4.
Grinding (Types EC and ECT):  Lightly machine-grind the flooring with a No. 100 stone to obtain a uniform surface, free of trowel marks, waves or other imperfections.  Clean and vacuum the floor.  Check for voids, pits or other defects.  Where required, fill defects with epoxy grout and regrind as necessary.  Clean the floor in accordance with the manufacturer's recommendations.  Let the floor dry completely before applying sealer.

DETAIL FOR BASE TYPE (FLUSH OR PROJECTED) MUST BE SHOWN ON THE DRAWINGS.


5.
Grinding Base (Types EC and ECT):  Where necessary, hand-grind the base to eliminate trowel marks or other rough spots.  Provide a surface that is uniformly textured and free of voids, pits, or other defects.  Clean the base thoroughly before applying sealer.

RETAIN BELOW FOR BOTH FLOOR TYPES AND BASE.


6.
Sealing Type ET Flooring and Type EC Flooring and Base:  Vacuum Work surfaces to remove dust.  Apply sealer in accordance with the manufacturer's printed instructions.



7.
Applying Safety Topping (Type ECT Flooring and Base):




a.
Vacuum Work surfaces to remove dust.




b.
Apply topping binder and aggregate in accordance with manufacturer's printed instructions.




c.
After binder dries, remove loose aggregate and vacuum the surface to remove dust.




d.
Apply sealer in accordance with manufacturer's printed instructions.

END OF SECTION
THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.

Epoxy resin flooring is a polymer floor system available in many types and formulations.  The system is suitable for areas exposed to heavy traffic loads, intermittent or continuous spillages of water or corrosive chemicals, and areas where a joint-free, sanitary surface is required.  The system is characterized by its durability; chemical, slip, and abrasion resistance; and ease of maintenance and repair.  This type of floor system is usually used in industrial applications, however, the variety of colors and patterns available allows use in certain commercial environments.


Limitations and Precautions:



1.
Generally, epoxy resin flooring produces strong, obnoxious fumes during application which may be distributed thru the building's HVAC system.  If the building is occupied, the use of Polyacrylate Flooring should be considered instead.



2.
The substrate and building temperatures must be optimum for proper application and curing of the flooring.



3.
Flooring should not be used in areas where the floor temperatures will exceed 140 degrees F (approx) on a continuous basis, unless specifically formulated for this condition.  Refer to manufacturer's literature.



4.
Substrate repairs, other than minor patching, should be specified in other appropriate sections.



5.
Type ET base is not recommended due to the difficulty of applying material.  Specify only at the insistence of the Project Chief.

This Section is based on standard product data for the following types, products, and uses.  For each type, a sealer coat(s) is recommended to improve cleanability and increase resistance to abrasion and spillage damage.  Check with Materials & Research for other flooring manufacturer's.



Type ET:

DEX-O-TEX Colorstone Flooring; General Polymers Deco-Rez Thin-Set Epoxy Terrazzo #1100; and RPM MAMECO Monile E-500 Epoxy Marble Terrazzo Flooring.





This is a decorative floor, with a wide range of colors available.  It is resistant to many chemicals (but not severe exposures).  Typical uses include:  Kitchens, toilet rooms, swimming pool perimeters, laboratories, and food processing areas.



Type EC:

DEX-O-TEX Cheminert "K" Flooring; RPM MAMECO Monile E-300 Flooring; and STONHARD Stoneclad Flooring.





This type is for floors exposed to possible corrosive spillages - has a higher acid and alkali resistance.  Typical uses include:  Industrial areas including machine shops, meat packing/food processing areas, and chemical laboratories.



Type ECT:

General Polymers TPM #115 Industrial Epoxy Flooring with SAF-T-FLOR #3547 Coating; and STONHARD Stoneshield HRI.





Similar to Type EC, but formulated for higher durability and maximum slip resistance.  Typical uses include:  Assembly, fabrication, and power plants; animal holding areas; mechanical and equipment rooms; wet areas.

END OF INFORMATION
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